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1. Project initiation 
As per the letter of agreement between FAO and CMFRI, the project started during August, 2013 
after receiving the first instalment of the total budget.  
2. Sample collection 
Fresh samples of Indian mackerel Rastrelliger kanagurta belonging to the breeding stock were 
collected from 7 sampling sites along the Indian coast for microsatellite analysis. The details of 
sampling are given below; 
Table 1. The list of sampling locations 
Location No. of 
specimens 
Maturity 
stage 
Average standard 
length (cm) 
Average body 
weight (g) 
1. Calicut 30 Stage IV 23 200 
2. Nagapatnam 30 Stage IV 22.5 195 
3. Paradeep 30 Stage IV 21 185 
4. Tuticorin 30 Stage IV 21.5 190 
5. Mumbai 30 Stage IV 22 197 
6. Kakinada 30 Stage IV 22 198 
7. Port Blair 30 Stage IV 22 194 
 
Standard operating procedures were followed for tissue sample collection and preservation. 
Samples were collected as shortly as possible after being caught. Samples were examined for 
maturity stages and only those with ripe ovary (stage IV) were selected (average size 22 cm). 
Sampled fishes were kept in a container with ice to maintain freshness of the samples until the 
tissues were collected in the laboratory. Biological data such as weight, length, gill rakers count, sex 
and gonad development stage were recorded during sample collection for each fish. Muscle tissues 
of approximately 20 mg were cut from the fishes in the laboratory and preserved in 95% ethanol. 
Each vial was labelled according to the format; Year/Country lab code/Location Code/Sample 
number. DNA of the collected samples was extracted using Qiagen DNAEasy kit and preserved for 
further use.  
3. Microsatellite genotyping and analysis 
14 microsatellite primers were identified for genotyping the samples collected from each location. 
Microsatellite genotyping was carried out on the ABI Prism genetic analyser with primers labelled 
using 6FAM fluorescein dye and alleles were identified using allele calls in GENEMAPPER software. 
The following 14 primers are being used for genotyping; 
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Table 2. Microsatellite primers used for genotyping Mackerel samples 
Sl. No. Locus Primer Sequence 5’ --> 3’ Repeat motif Ta(
0
C) Product size No. of alleles* 
1 Raka1 
F: GCTTGACTGTGTTGGAAAGAGC 
AAAG 58 164-292 
10 
R: AAAGACAGGAGCACGGAAGC 
2 Raka2 
F:TCATTGACTTTATTTCTGGCACG 
AATAG 58 192-332 
9 
R:AAAGCCCTGATGTCAAGATGG 
3 Raka10 
F: GAATATCTGGTAATGAGAACTAAATGAGC 
TGCG 64 292-344 
7 
R:  CAAGCAAATACTATACTACAATGACTGG 
4 Raka12 
F: TGGCTTCTGTAGTGTCAATTTGC 
ATCT 64 284-380 
10 
R:CATTCAGCTTGGTAAATGCCG 
5 Raka26 
F:CTACATGTCCAGCTGCAGGG 
ATT 62 183-198 
10 
R:GCAGATGATAACTCAATATGTGTTGG 
6 Raka46 
F:GAGGATATGCAGTGTCAGGAGG 
ATT 60 228-243 
9 
R: TTTATGTATCCATTATGGTCCAGG 
7 Raka48 
F:TCTTAATCTGCGCTAGTGGGC 
AATC 58 180-224 
10 
R:TTTGGCAATGAAACTATGAAGTCC 
8 KSJ 18 
F: GCTGGTCATTTGTATCTTTGA 
(GT)17 55 206-240 
10 
R: TGGCTGCCTTTTGAATAA 
9 KSJ 26 
F: GGAGCATTTGACAACACTTAC 
(GT)13AT(GT)3 58 216-246 
9 
R: AGTCAGTTTTGGTGGATGAG 
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10 SA2068 
F: CAAGACATGACAGTAGGACATTGAC  
(GGA)9 
 
56 147-177 
9 
R: AGATTGGGAGTTTGTAGGGGTAATA 
11 SA2657 
F: TGTCAGAGATGTAGCACATACGG  
(CA)19 
 
56 
 
 
240-324 
14 
R: AGCATTATCTGGTGCTGTAAGGA 
12 SA2770 
F: AGAAATGAAAAGGGCTTTAAGGA  
(CA)22 
 
56 196-286 
15 
R: ACTGAGCTGCTTAAAATGCAAAA 
13 SCA 8 
F: TCAGCTGTTCATTCCCATAGCCCA 
(CA)21 59 140-174 
13 
R: ATGAAGGAACAATGAGCCTCCAGC 
14 
SCA30  F: TGGCTGTCGGTCACTCTGCCTC 
(GA/CA)23 59 
114-130 
 
7 
R: ACACACACGGGTACACACAGGG 
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Microsatellite genotyping has been carried out in 30 samples of Indian mackerel, 
Rastrelliger kanagurta from Tuticorin, Calicut, Nagapatnam, Kakinada, Paradeep and Mumbai using 
the 14 labelled primers.  
4. Results of a preliminary analysis using the data from CMFRI 
The allelic richness was compared between different stations and allelic richness was highest in 
Paradeep followed by Nagapatnam.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The characteristics of each loci, total number and mean number of alleles are given below (Table 3). 
Maximum numbers of alleles were given by primer Raka 12.  
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Table 3. Characteristics of each microsatellite loci 
Locus Repeat unit Repeat motif Total no. of 
alleles 
Mean no. of alleles 
Raka 1 Tetra AAAG 36 22.37 
Raka 2 Penta AATAG 24 14.60 
Raka 10 Tetra TGCG 36 21.25 
Raka 12 Tetra ATCT 54 23.37 
Raka 26 Tri ATT 21 11.37 
Raka 46 Tri ATT 14 8.62 
Raka 48 Tetra AATC 13 8.25 
SA 2068 Tri (GGA)9 6 2.87 
SA 2657 Di (CA)19 42 19.87 
SA 2770 Di (CA)22 23 15.5 
KSJ 26 Di (GT)13AT(GT)3 22 9.75 
 
Molecular diversity indices, average gene diversity, average observed heterozygosity and average 
expected heterozygosity values were derived for each population (Table 4).  
Table 4. Molecular diversity indices for each population 
Population Average Ho Average He Average gene diversity 
Nagapatnam 0.685 0.736 0.657 
Tuticorin 0.626 0.742 0.663 
Mumbai 0.668 0.728 0.667 
Paradeep 0.729 0.846 0.691 
Calicut 0.679 0.789 0.531 
Kakinada 0.645 0.795 0.592 
PortBlair 0.641 0.809 0.575 
Standard 0.567 0.736 0.598 
 
Maximum values of all the diversity indices were obtained from Paradeep samples. 
5. Conclusion 
CMFRI has completed all the assigned research programmes by February, 2015 (end of the project). 
Final data sharing and analysis workshop was conducted at Phuket, Thailand during 17-18 Feb 2015. 
During the final workshop CMFRI has agreed to analyse 60 DNA samples from Thailand (30 samples 
from Ranong and 30 samples from Satul) using 4 primers; KSJ26, KSJ 18, RAKA 26 and RAKA 48. We 
have completed genotyping of all the samples from Thailand using those 4 primers.  
 
 
  
 
  
 
